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Definitions & Cautionary note  

The companies in which Royal Dutch Shell plc directly and indirectly owns investments are separate entities. In this document “Shell”, “Shell group” and “Royal Dutch Shell” are sometimes used for convenience 
where references are made to Royal Dutch Shell plc and its subsidiaries in general. Likewise, the words “we”, “us” and “our” are also used to refer to subsidiaries in general or to those who work for them. These 
expressions are also used where no useful purpose is served by identifying the particular company or companies. ‘‘Subsidiaries’’, “Shell subsidiaries” and “Shell companies” as used in this document refer to 
companies over which Royal Dutch Shell plc either directly or indirectly has control. Companies over which Shell has joint control are generally referred to as “joint ventures” and companies over which Shell has 
significant influence but neither control nor joint control are referred to as “associates”. The term “Shell interest” is used for convenience to indicate the direct and/or indirect ownership interest held by Shell in a 
venture, partnership or company, after exclusion of all third-party interest. 
 
This presentation contains forward-looking statements concerning the financial condition, results of operations and businesses of Royal Dutch Shell. All statements other than statements of historical fact are, or 
may be deemed to be, forward-looking statements. Forward-looking statements are statements of future expectations that are based on management’s current expectations and assumptions and involve known 
and unknown risks and uncertainties that could cause actual results, performance or events to differ materially from those expressed or implied in these statements. Forward-looking statements include, among 
other things, statements concerning the potential exposure of Royal Dutch Shell to market risks and statements expressing management’s expectations, beliefs, estimates, forecasts, projections and assumptions. 
These forward-looking statements are identified by their use of terms and phrases such as ‘‘anticipate’’, ‘‘believe’’, ‘‘could’’, ‘‘estimate’’, ‘‘expect’’, ‘‘intend’’, ‘‘may’’, ‘‘plan’’, ‘‘objectives’’, ‘‘outlook’’, 
‘‘probably’’, ‘‘project’’, ‘‘will’’, ‘‘seek’’, ‘‘target’’, ‘‘risks’’, ‘‘goals’’, ‘‘should’’ and similar terms and phrases. There are a number of factors that could affect the future operations of Royal Dutch Shell and could 
cause those results to differ materially from those expressed in the forward-looking statements included in this presentation, including (without limitation): (a) price fluctuations in crude oil and natural gas; (b) 
changes in demand for Shell’s products; (c) currency fluctuations; (d) drilling and production results; (e) reserves estimates; (f) loss of market share and industry competition; (g) environmental and physical risks; 
(h) risks associated with the identification of suitable potential acquisition properties and targets, and successful negotiation and completion of such transactions; (i) the risk of doing business in developing 
countries and countries subject to international sanctions; (j) legislative, fiscal and regulatory developments including potential litigation and regulatory measures as a result of climate changes; (k) economic and 
financial market conditions in various countries and regions; (l) political risks, including the risks of expropriation and renegotiation of the terms of contracts with governmental entities, delays or advancements in 
the approval of projects and delays in the reimbursement for shared costs; and (m) changes in trading conditions. All forward-looking statements contained in this presentation are expressly qualified in their 
entirety by the cautionary statements contained or referred to in this section. Readers should not place undue reliance on forward-looking statements. Additional factors that may affect future results are 
contained in Royal Dutch Shell’s 20-F for the year ended 31 December, 2015 (available at www.shell.com/investor and www.sec.gov ). These factors also should be considered by the reader.  Each forward-
looking statement speaks only as of the date of this presentation, 17 November, 2016. Neither Royal Dutch Shell nor any of its subsidiaries undertake any obligation to publicly update or revise any forward-
looking statement as a result of new information, future events or other information. In light of these risks, results could differ materially from those stated, implied or inferred from the forward-looking statements 
contained in this presentation. There can be no assurance that dividend payments will match or exceed those set out in this presentation in the future, or that they will be made at all. 
We use certain terms in this presentation, such as discovery potential, that the United States Securities and Exchange Commission (SEC) guidelines strictly prohibit us from including in filings with the SEC.  U.S. 
Investors are urged to consider closely the disclosure in our Form 20-F, File No 1-32575, available on the SEC website www.sec.gov. You can also obtain this form from the SEC by calling 1-800-SEC-0330. 
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HYDROGEN SUPPLY CHAINS and MARKETS 
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H2 MOBILITY’S UNIQUE CVP   AND A PREMIUM OUTLET 
 Hydrogen Fuel Cell Electric has a clear range advantage, 

but Battery Electric is improving fast… 
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*  “A portfolio of power-trains for Europe: a fact-based analysis (2010)”, McKinsey & Industry coalition *  Shell Analysis 
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Future Energy Transport: LH2 
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Import needs future energies 

http://www.iwatani.co.jp/eng/index.php
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Notes:  
1. Production from NG + CCS or from large scale electrolysis using renewable energy, at a future assumed costsof 2 $/kg 
2. Shipping costs similar for Ammonia, LOHC and LH2 as dominated by fuel costs (lighter cargo & high ship speed for LH2) 
3. Dehydrogenation represents thermodynamic energy loss due to cracking, and is applicable also for the cases of direct use applications 

LH2 AN ATTRACTIVE OPTION FOR H2 TRANSPORT & STORAGE 
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Supply Chain: Green/Clean Prod (Middle East)→ H2 → Storage → NH3/LH2/LOHC → Shipping (Cargo as fuel) → H2 
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BUT MANY CHALLENGES TO BE SOLVED IN SUPPLY CHAIN  
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($M/TPD) 

Energy Loss 

Reference (LNG) $0.3 10% 

Incumbent $0.7 30% 

Aspired (new 
cycle) 

$0.5 15% 

 Bigger cold box & novel turbo machinery 
design for ultra-low temp & large scale 
production 

 New refrigerants (He/Ne cycle) & efficient 
catalysis for ortho/para conversion 

H2 Liquefaction  
 
 
 
 
 
 
 

 
 
 

 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 Cargo containment systems to serve 
extreme Cryogenics & minimize boil-off 
product loss via H2 propulsion 

 Safe operation of loading, transit & 
offloading 

 LH2 Standards & Regulation 
 

Bulk LH2 Shipping H2 Utilization (Demand) 

Capital 
Cost 
($MM) 

Cargo 
(mT) 

Cargo 
(mTLNG 
equiv) 

Daily 
boiloff 

Reference 
(QMAX) 

$300 - 
$350 

120,000 120,00
0 

0.1% 

Aspired 
Design 

$400 20,000 60,000 0.4% 

 H2 Mobility – Significant Retail Infrastructure 
CAPEX & Complexity 

 H2 Power -  H2/NG blend turbines (0 -100%) 
 H2 Industry – Supply Infrastructure 
 H2 Buildings – Supply Infrastructure & Systems 

development needed 
 H2 Aviation/Marine – Reliability, testing  

Most importantly, demand needs to be 

created in all these sectors globally so 

supply chain development investments 

can deliver on promise. 
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